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WHAT IS CLAIMED IS 
4-^ 




10 



No 



15 



■fei image processor which processes mu Iti^l e velT 
image data on density levels of pixels, coropri'sing: 

an edge judgement circuit^^^ich discriminates an 
edge direction of a target^xpixel from differences in 
density level between th^^arget pixel and adjacent pixels 
thereof based upon tjare multi-level image data; and 

a der>^ty level determining circuit which 
determines dedsity levels in a plurality of sub-pixels in 
the target pixel, where the target pixel is divided into 
the sxjjj^pixels, in accordance with the density level of the 
targfet pixel . and the edge direction of the target pixel 

xitrtnated by the e3g^'--^'«4giQgnt__cij 
2. The ima^ processor according to claim 1, wherein 

the density level determining circuit comprises: 

a density controller circuit which sets density- 



level setting parametjprs for each of the sub-pixels in the 
target pixel in accorldance with the edge direction of the 
target pixel discrimi lated by said edge judgment circuit; 



20 



and 



a density- 



level setter circuit which sets the 



density level of eacW of the plurality of sub-pixels in the 
target pixel based /upon the density level of the target 

:he 



25 



pixel by using 
controller circuit 



he parameters set by said density 
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3. TheNimage processor according to claim 1, wherein 

said edge judgmem: circuit discriminates a first edge which 
represents that aA edge of a character image exists in a 
first direction relative to the target pixel, a second edge 
5 which represents than an edge of a character image exists 
in a second directioVi opposite to the first direction 
relative to the targelt pixel, and a narrow edge which 
represents that a character image exists at a center of the 
target pixel, 

10 4. The image processor according to claim 1, wherein 

said edge judgment circuit cancels the discriminated edge 
direction when the density level of a pixel adjacent to the 
target pixel in the ed^e direction is larger than a 
threshold value, 
15 5. The image proces[£ 

comprising; 

a line width judgment circuit which determines a 
width of a line including/ the target pixel; 

a smoothing circuit which performs smoothing on 
20 the image data of the target pixel and the adjacent pixels 
thereof in accordance tfo the line width determined by said 
line width judgment circuit and outputs the image data of 
the target pixel which/ have been smoothed; 

wherein th^ density level determining circuit 
25 determines the density levels in the plurality of sub- 



sor according to claim 1, further 
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pixels in accoVdance with the density level of the target 
pixel subjected \o smoothing by said smoothing circuit and 
the edge directionX of the target pixel discriminated by the 
edge judgment circuit. 
5 6. The image processor according to claim 5, wherein 

the density level determining circuit comprises: 

a density controller circuit which sets density- 
level setting parameters for each of the sub-pixels in the 
target pixel in accordance with the edge direction of the 
10 target pixel discriminated by said edge judgment circuit; 
and ^ 

a density-level setter circuit which sets the 
density level of each of i:he plurality of sub-pixels in the 
target pixel based upon the density level of the target 
15 pixel by using the parameters set by said density 
controller circuit. 

7- The image processor according to claim S, wherein 

said line-width judgment /circuit determines the line width 
of the line including tlije target pixel based upon the edge 
20 direction of the target /pixel and those the adjacent pixels 
of the target pixel discriminated by the edge judgment 
circuit. 

8. The image otocessor according to claim 1, further 

comprising an edge j/idgment correction circuit connected to 
25 said edge judgment /circuit and corrects the edge direction 
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when the edge direction discriminated by said edge judgment 
circuit is not appropriate. 

9* The imafae processor according to claim 8, wherein 

said density level\ determining circuit comprises: 

a density controller circuit which sets 
parameters for each of the sub-pixels based on the edge 
direction discriminated by said edge judgment circuit or by 
said edge judgement dorrection circuit; and 

a density-level setter circuit which sets a 
density level for eacM of a plurality of sub-regions in the 
target pixel based upbn the density level of the target 
pixel by using the \ parameters set by said density 
controller circuit. 



10, 



15 comprising a smoothing 



The image profcessor according to claim 1 further 



::ircuit which performs smoothing on 



image data of the pi:^el, on which said edge judgment 
circuit discriminates an edge, by using an asymmetric 
filter having the target pixel at a center thereof, wherein 
said density level determining circuit determines density 
level of each of the sub-pixels in the target pixel based 
on the density level of the image data of the target pixel 
smoothed by said smoothing circuit and on the edge 

ta(c 



:get pixel discriminated by said edge 



25 



direction of the 
judgment circuit. 
11- The imag'e processor according to claim 10, 
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wherein said density level determining circuit comprises: 

a density controller circuit which sets 
parameters for e^h of the sub-pixels based on the edge 
direction discriminated by said edge judgment circuit or by 
said edge judgement oorrection circuit; and 

a density- level setter circuit which sets a 
density level for each\of a plurality of sub-regions in the' 
target pixel based upon the density level of the target 
pixel smoothed by saidl smoothing circuit by using the 
parameters set by said dpnsity controller circuit. 
12. The image prbcessor according to claim 10, 



wherein said filter is 
direction perpendicular 
sub-pixels , 

13, The image pr 



asymmetrical with respect to a 
to which a pixel is divided into 



)cessor according to claim 10/ 
wherein said smoothing /circuit comprises a plurality of 
filters and selects one /of them for smoothing, 

14, The image processor according to claim 10, 

/ 

wherein said smoothing circuit comprises a plurality of 
filters and selects /one of the filters which provides a 
minimum density level of the target pixel ^after the 
smoothing carried by the filters. 

15-. —A — m e tho d — fe^ — proccoo ing pro r ^^ sfrr r mn 1 1 i -1 r v r 1 

image^^data^on^ensity levels of pixels, where a pixel is 
divided — tnto a plurality of suB^ixel-s-, compju^sing- 

\ 
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.steps of: 




of a target 
the target 
upon the multi- 



~ NT comprising the steps of: 



,16. 



)lurality of sub- 
with the density 
discriminated edge 

The method according to claim 15^ further 



determining a width of a line including the 
target pixel; and 1. 

performs smoothing on the image data of the 



15 



target pixel and the 



adjacent pixels thereof in accordance 
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to the determined lin^ width and outputs the image data of 
the target pixel whicfi have been smoothed; 

wherein in said step of determining density 
levels of determines the density levels in the plurality 
of sub-pixels in acjbordance with the density level of the 
target pixel subjected to smoothing and the discriminated 
edge direction of fhe target pixel, 
17. The method according to claim 15/ further 

comprising the step of correcting the discriminated edge 
direction when /the discriminated edge direction is not 
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appropriate. 

1^ Ttl§ method according to claim 15___fur-thfg^e— 

comprising the step of performing sjwJeiTfiing on image data 
of the pixel, on which an is direction, by using an 

asymmetric filter h^^finq the target pixel at a center 
thereof, whereipo.n said determining step density level of 
each of th^siib-pixels in the target pixel is determined' 
based on/ the density level of the smoothed image data of 
the target pixel and on >the discriminated edge direction of 



